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(54) ISIWOD:^] lsI»f^?aif**l.*flH^fc3fc^»SEH 



(57) mm] 

»« (2) i. »l©iB(cSIIEn3tifcSJt8WAi«it. -5- 

©±«C^W P.nfcSS4M (1) i. mZCDEtCiSfWiDn 

*ift:S^l©ffi©flJ) «c^l£?:AI4$#'5lgl©i1£A:t>SSa 
(10) i, ^i©AtiffitcA*tLriiST2n/c3fe*S 
1 ©S3£Mg (12) t . ^1 ©AI4®«:AW 

(5MIW±li*sSW ^.n/cS) tCASfSHf •5.112 ©TtA 
:t»J?g(i 1) i, gE2©AS4ffi«:AWurill>fSn/c 
3fe«rSt:»8lSM2©S3l^S (13) i. *iiAt:t» 
2. 




1 

1 <Dmicmwstifcmmmj:mt. 

^©IS^Ef'C^i Lfcmn± 1 8 Og«D[HllK«C*tL/Tj|M 

«K?r /j: O r (, » S c i i -r iff ^ 1 «:ie«S©lsl 

[if ^ 6 ] mMi^mm(D±(^m-) htitcmm^mm 

-:>©S«Ri5±J««:M«cWr * C <!: *«F«i -r SSS^ 6 

■r «ig»©SB»«:wr i c i *«Fai -r 2>g«^ e {cta 
2.ifiSft<DSP»*w-r 5 c i «r«Fai -r sia*3i 9 

119. 10. XtJl 1 «:iBiE©lsl«^^. 

[ ft*Ji 13] I Ram 2 © ASiffi*«-r * H9f * 

Umtfim^OWH 1 ©AS*iB{c**Ai4S 1 ©36 

^ 1 ©AS4®«:AW0TgSlHl»r^^«:j; -p-rislJrSJh 
/c^tiSWWSS^ 1 ©S*^©<b . 

1 ©Ai4E{cAMO-cS@i)T^^«:J:-:>TS*t3n 
/cTfe^SWBSJO. gE|5|Jr^^g[m2©Ai4StcAtia 
■«*^.m2©3feA:*J#e4. 

2 ©A«®<cAi4 l/r^@JlT«^«: J: ^ xm^^ti 



(2) #i3¥6-3 1 7 705 

2 

/C3fe*SWH!(^>ll2 ©ST^^Si . 
( 1 4 } BilieisIJ(T^^» . Iff 1 2 ©ffi <& 

mr 42BJS« i . am 1 ©sjc^jEn 3 n/c^ja^Jtcis 

t , tg^KSW^c^3!)4Si]En3 tifcSm 1 ©ffiitCgftW 6>n 

ti^B^ 1 ©AWMtt. SHRSimifi^fif lytifcmm 1 ©M 

H5iBS2©A*fffil*, ia^2©ffi«:ji'tJJ;LTi,>5C£* 
10 i -r * 1 3 K:iB4S©3fe^»ifi[^g. 

[ 1 5 ] ^§50 2 ©M(C i^e$±JS AiJ^fiK 
3nt:i>SCi«:!^Siir-5l9*3Sl 4«:fa48©3t^^ 

1 6 ) ^fBlHl*f3RT-©«Jia5S4BI©?^«. 

B!!i2^«: W^B^^©f4?rtf 'C^i bfc 1 8 O fi©lH!SfC 

tCfB«8©3t^^?gigjg. 

[sS*^ 1 7 } frieiiiJf^^t*. B«fBSS4)ii©Jb{cs: 

20 ]® 1 4 dcisi&oj^^r&mm. 

in-^m 1 8 ] m)iBi5ijTjST-©Buiaii i ©Awmtcig 

OTD hn-iHga:n/clll©U>Xi. ^Il#r^^^© 

mssm 2 ©AS^BBicM or y h D -ffigs n/cm 2 © u 

^m-ci,>*C<bi&«F®i-r-5i9^3Sl 4{ciB 

iS©3t^;»iS^^S. 

[ 1 9 ] i5ia» 1 Rzjfm 2 ©3feA:t)^s«. s 

«!rK3l£©AI4ft0*s. 'Jha-fteiior. 
01-5* ^0^61+5* 
30 ■C*«J:'>m3l6*A»*S-&, 

^ 1 ©AI^BKAS* Lr HI*? S nfc^©jj?g A , . 
RVfm^KmSixtcit<Dm&}^, ({1C'A.>A,) «. 

mi:&mMm>mifT^ifin . ms&m<Dmrs (k:^'^) nfi 

A, - A,/2>d 
n = A, /A, 

©MC^*i5^fcL--CI<i2,Cd:«:!|$Sii-r4gi*]®l 4{CBE 
iS©3lc^t»2S^§. 

( if 2 0 ] fif B(U*T^-?-©Bil5BII 1 ©AJWlBCCBg 

40 L/tT'; ho-i2g$n)rcfn©u>Xi. SH^rSRiF-© 
liiiBm 2 ©AftfSfcM or h n -Eg? n/tlff 2 © u 
>Xi. *ii^ri>SC<b?r#®ir-5gg3?311 7K:IB 
©©ife^^S-iS^a. 

(ii*^2 1 ) mriB»i Rj/gf2©3tA:^>¥©«. ^ 
<r . BUiB^ 1 © AWffiSCKMiam 2 © AI4BtC Al^-T 

S!rBE3fc©A«ft0*5. y ho-fte.iur. 

^ 1 ©AliStcASt O-CIhIJt 3 nfc^©jKS A , . 
50 SafBiriESI*34lfe3fe®i6SA, ({iL/A,>A,) tt. 



(3) 

3 

A,- A,/2>n, • d 
n = n, • A, /A, 

^li»f^^«cJ:r>t:|51Jf$*a/<i3£*. te0!)T7l£©jfiSS lO 

1 ©IBS i . K7feA;^#l8*>6 CD^^B?il2lHl»f^^©B>f 
iem2©A&iffi«:AS*S-l*4l^2©Egi. ^rnlSgi-r 

<!:*i|$»<!:^SgJi*312 2 «:StS©3fe^»jffi«a. 20 

[i«*Ji2 4 ] B!rie3feA;»J^©*»6CWK«rn ^- h 
U > BUS eBW ^^{C J: o r JSS* 3 n/c3l£«: B5ieS3t*l8 

Buie^ 1 (ommt, mm\m^<om%z^ i oAtJffitcra 

^®fJia^2CDAJWffi«:M^S VI ha-KS-c*SCi 
*«ai-rSilS*3S2 3tCffiK©3fe^»iSiliS. 

^•ttS«l««r<l;l. g[leI«f^-^?:liIST5C: ttCj:-^ 
■C. ]^B^lSaf^2<DiEIB©— ^r3&>6fl&5?'^i5SSjt 30 
«rtf C t =S:^ai -r SfS^Jl 2 3 «CEK©3e^^jR« 
S. 

[«^ 2 6 ] B(rffi@*f3R^«, ^ 1 SCXSI 2 ©ffi* 

i . mmminumimi^i ntcmm i ©sitcigiw 
BuiB^ 1 ©AWffil*. nKmmifiWiii^tifcmm i <om 

B!nB^2©A54ffi«. gE^2©BD{cmLri»SCi«: 

i^m i -r ^mmm 2 3 {ciBig©:)^-^^?^^®. 40 

c 2 8 ] msmfim^<omsLmstm<mmt. 
Bui^^«:i^^f^il*^rt^J.l:^^ l?c 1 8 og©iife«:s=tb-c 
H^KjccSsf fti-r* S c i i -r 4 2 6 tcsetfi 
©36^»«i5S. 

[11^2 9] mimmm'f-i.t. H5iBJStie©±tc|$ 

ca*3B 3 0 1 m&^^^mt, mmm 1 ©awcb so 
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4 

SO'Bdf BH 2 ©A*tffi«: AStr 43fe®S« ©A«ft 0 

01-5" ^0^0, + 5' 
r*4 J: ^tca^t^AWSi*. 

i*^ 1 ©AI*®«CAS4Uri5]!lT$n.2>31c©jfi?SA,> s 

imm 2 © AWffitc AW u Tisisf s n •53fe©?^s a 

. (IB t A , > A , ) W, Birffi2^««©JS«f n . 
iBIB?ll©rBlPi (f9^) *Sd-rA*tt, 
A,-A,/'2>d 
n= A, /A, 

©RI^«:*fcU-CC»5 C <t *!|$«<h-r 5gt*312 6 tClB 

tE©7K^^!S»g. 

[ii^:S3 1 ] mriBifeA:tJ^®«. fJifBSr i ©AWBB 
Rl/m^m 2 ©AMffiW: AW-r -5 BtrSB^K® Afttfl 0 

01-5* ^0^01+5' 

©A»iM(CAS4L/-C|HlJf3n€)7fc®igSA,. S 

2 (DAmmtc xm Lxm^sti StK© iss a 
nmmmmmcomifi^ifi n , . i;riB«©pam ( f 9^ ) 

*id-C*Si#. 

A, - A./2>n, • d 

n = n, • A, /A, 

©M(l?r*?^fc L-CCJ ^ C i *i|$3ii-r Sa}*]12 7 {CiB 

[0 0 0 n 

[0 00 2] 

?ffiS^fi7£ii<tt'XxA©+-7^^-{-<;p^i 
S^^Sitiim-CW. ffl(,»f)4a43t©j6g|fflPS*«J5lE<, ^ 

^©•<gs*j^a3*as/ci?), lp]^f^^=■^:fflc»)fc7te^^^g^ 

*>/c-?rigt^|5UfrSS^?:WrSlil$T^^=-«— «{cAj:ti© 

[ 0 0 0 3 ] ia9«. SWS©[iI5f^^-C. ^S-?^7»©»i 

fftt^jrUTt**. SQt*. R.Petit:Electraiiacinetic 
Theory of Gratings <Sprinqer-Verlaq Berlin Heidelb 
erg Ne» York aS80>. Qiap.6, p.l64©S:SJ<fc «) 

•3. TM{i?lc«> !lifT^^(CAI4-r.2.7fe©^%. ii^:^ 
fi!fflStiSAS47fe©«g, *4C»»AS4ife©iSS 



(4) 

S 

A^oT EiS^ti TlvHg3fe©lil«rJS!l^©^3&S/h3 t>?g?:g 

^8^^jSPailg^: 0 . 8 m©@!>rte^-rJ^gt L/C 
IS^. 4 0nniJWTr**. 
[0 004 ] -e-C^. ffi«3n-2>5E;®igS*ii^-r'5/£: 

^imsLii^mmhtj:stixi,^i. mi oi3i't<o—m^ lo 

[ 0 0 0 5 ] c<DJ: 5 ft«J5K^DIl^fSR^^<cfi^c»r ». 3t 

&MlslDTSfi5 2©|5ISr«^^tc<fci5lsl«T$ti5. lelJfS 
tiyt31£». If CfSiiW 5 3 */M^r@»f«^affi 5 4 J: 

5 3 ^aWtc 1 yiKO^mii^riChiCtj: 

-C. 09«:S^§nSlHl*r5a*©lgl>j^:g^-C36^lil}f3 
•B-SCiAJ-C^S <t«^{f. !JtPgB86 2-6 1 0 02-^ 

[ 0 0 0 6 ] tS^tft-r S?gfi^J^*5S^cS 2 -o©!!! 

P3¥4-2 82 6 0 3-^i£f?E(Cti, SI 1 tCS^-T i ^ 

aS!S^fi3tiyt31£:». U>X6 3 ^^Urm 1 ©|5|^« 30 
^6 4tCAS4^S. jKS^«$ti/t:$e©^t. JSiKgM 
lS®3feA.~A.». ^l©@«f4S^6 4«:J;-3rjeg^ 
tfeSn. U>X6 3*:rt-UT. S^. ffi:^^ t -f-'<6 2 
.~6 2.«:i^^rS. g?S5SM^©3^A.~A 
, «. ^1 ©H^rtS^ 6 4 t>BjS?S»tfe 3 n-rcc^JSSi 
^ii-S. :^JSS4$*iyt5t«. IB2©@Sf«^6 5t1S?S 
^ti(?*aT^l©lHl$f^S^6 4{CA«-r^. AML/c^ 
«mi©lH]5f*g^^6 4-CllCf:^SS*Sn. U>X635: 

/hur. Sat, ffl:^7T-^-'<6 2 c~6 2 f {cs^-r 

^. 40 

[0 00 7] 

[*§g*«fi59lLJ:^i-rS^] UA^LiiHiib. 
aa5S[*BK:*ji,»r«. HI 0©fe©{c*ji»rtt. lilffSR 
T^S3 43i>6S3§*f 3 3*/M.T7fe*iA*f-r'Sfcis«>. 
Ali3fe©^?fei^tt?:S jK;BfflJtCSllSf ^ C i «-C # 4 
Jftj. Si*SlHl»f««3 2©3»:*J^-0»^ttg«j«. jg 
3fe«33?:^WSC<!:K:j:-3Tife*Dnrb*^. 
3f)«:jAS5HJ&:j^:Bffiffl, m«0.8 Min. 1.3w 
m. 1 . 5 5 w m^©5fe(C3* b-r fcMff <£»7£^ia?:?i 
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6 

©tif3fejKil5©0 1 1 ©fe©tc*st»r^>. -f^BO, 2aJSfi 

*TtS^«iiiffi-c*o . 1 -:5©sigH: 2 -^©0^^T^s^^?:ffl 
U ^ C t «^g±(*©ffitS «:iS?lS'r -S tttf <t j5c -5 r I, > 

[0 008] ttc. Bll 1 ©*>©©* 53&:lfi^«C 

«, 2-:3©0jT*S^©ffig€riEli{c|(5lg5-r^)/cdf)©^g 

[0009] :*^Bg«, ±fBlSjli5rS?^-r-5/c4t)K;^c$ 
n/c*>©-C*»). •^©aWi^SiC-StJ. 1-3©^^ 
■ci8»©iffis^«:« L/Tfifffl-r S C i *sr * •SBSfS^F- 
«t#rc©|5ISf3R^©jaj**ffll»/c*-&»« 

[00 10] 

[iS®?:^^-rSfc*©#©] *ffe?B©lHl*f^^B. m 

1 SC/m 2 ©ffi=S:WT-2>SHJS«i . ^ 1 ©ffilCgiJEP 

©S±«:iSl:fp,nfcSS4lgi*:SL/. ^»!fi<j«caiiK 
[0 0 1 1 ] ^2©ffi{c«. SWfi)5±IS*sjB)lS;S 

[0012] wi%mMm<ommt. s?s c- < «. gjiej* 

[0013] :^^m<D 1 o©||S6«^{c J:n«. Buifi^ 1 
©S <!: BUSB^ 2 ©ffi i ttSieWtC WC* S . 
[0014] :*:B?S©ffe©^0«(C JrtiB. ffgB^ 1 © 

[0015] *^?8©ia*f«^«. ltrfBSS*)g©J:«:S 

[0016] ^mR<omifxWf-it. HuiB]SHB^^®©± 

[0017] t-rta^B^s^ij. ^'im:fii>mtsrm^^t 

S^c iSJr^iWr S«8Bt©SB»*# O-CCi-r: J: 

[0018] :*^BJ«: J;^)5l£^»<fi^S{i. 0 1 so'^ 

2 ©AS*ffi*Wr *@*r5R^*W Lr *$ ») . ^tfm^ 
©SH 1 ©AJHM«c^5rA«§-tt-£.l^ 1 (D^KtS^^ 

<b . ^ 1 ©ASiffltc AJW or KlHlJf ^^(c J; -3 XMVi 
3#lfc56€:SWffi4SSl©53l£#^g<!:. KS^l©A»iS 
tc A« 0 r laiHlSf ^^^tc J: -5 r Sl^ 3 ti/c:3t «:S 

si|51*f^^©^^2©AS4ffi«:A&*§1f S^2©* 
A:^#S<i:. K^2©A«®«:Atil/TKI5I*T^^tc<l: 
-oT@^S*afc3e4SWK4SI2©S3fe#ia4. =S:fi|iL 



(5) 
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[0019] 3^%Bfl© 1 -?<Diiii^«:<tni#. mamm 
(DWicmw $ titcmmmumt . n^mimtjimifimu ^ 

[002 0] m2omicii. msm±mifimn5i$ 
[002 1 ) m^ifi^^<om^^m>Mmt. »* 

L < I*. mi5micm7tJ:m^<Dmi:'P-C^i: Ltd 8 0S. 
[0022] S5gBH«f«^tt, m^Si!^<D±iCSc» h 
[0023} sJs^DJCD^iS^Stt. mriSll»f^-T<DgJ 

Xi. ^I5I»f^T-(DBijia^2©AHM«CBgLr V hD- 

[ 0 0 2 4 ] !ff * L < tt. mmf^ 1 iBLU'm2<jmKts^ 20 

SW. BaiBmi©AS4ffiRCmiBm2(DAW®«: 

AS^-r ■5Bifse7fe<DAS*ft e 5&^. h o e . i l,-c. 
0^-5- ^e^e^ + s- ■c^^.i^fcgaK^AS^s 

5^) *Jdr*Sigr. A.-A,/2>d. SCXn = A, 
[0025] ^fc. »* U < it. ^ I <DAtiffi«:AS4 

{^xmfittiftmtoM&x^. mm^Mtixtc^ 30 

(t5»5^) *Sd-C**<t#. A,-A,/2>n, - d. 

ROfn=n, • A,/A,CDgd«^=&i^fcLTCi-5. 
[0026] 3|s:f6l8<3!>^?KJIStt. ^ 1 S VIg 2 OA 

At*§-i**j!£A**l8i. ^5f^T«:J:-5-riH)»T3#a 

t «> 1 o©firgRCJf/:5i:(3::&|Sl*^IE-r 2>/<:*?)©i2g^ 40 
-5. 

[0027] 2|s:»|g(D 1 "OCi^Jfifl^CC ctni*. IJfBKS 
B!ifB3tA*#S*^6<D36?:Hliie0*fJg^©mrlB 
^l©A«iB«:AS43-l**mi©iegi, ^^t>^&. 
ifi h O3t*l0SB|5|Jf ^T-©i^gf 2 CD AWffitCAti $ 1* 
-5m2©eg<!:. ^oI^i-Ti. 

[0028 ] ^IfeH^O^jS^gJa:. L < ». buIB 
%Kti^m^h<i>9t^^ 'J^~ y B5iBlHl»T^^-(cJ: 
■5r:SS43n-fe*«rl?iBS3fe#S«:«j6-rs/cJ{>©u> so 
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xid^-cfcij. B!fiaspfi®i3s«. KiE)i>T^^©Biri2 

^ 1 (OXmm(^mti> V K n-lEg-C*») . nviBW2 <o 
iBgJJ. ©lsl«T«^-©miiB^2©ASiffi«C5aTSll HP 
-iBar*5. 

[0029] miiBieg#S«, BufBIsHJT^^5:(51lE?-a- 
f Bm 1 SC/m 2 ©IBS©— P>ffe5?'>-EgSA o 
[0030] ^^HJ© 1 o©||]^Mtcj«-t>r«. mflBlHi 

mm^it. miao*»2©®4«rss?sa«t. 
1 ©ffijcgijEp 3 titcmmmtj:m t . s@»ifl<j)6:m3!»*sijEn 
^rifc^m 1 ©M±«cs:it?>n/cjs«e4*wi,T*j 

BiiiBm 1 ©Atitffitt. mKmmifi^ii ^titcms 1 
©Stc^flSl^. 8(riB^2©AJWffi«Sm2©MtC*flEO 

"Clio. 

[003 1 ] m2©E«:SS4ESjhJS3!»JJ^fiS$n-C 
[0032]jlfS;l^<«. BufB[5|»r^^©BilfBSS4M© 

m^it, B!^gBSl^c^^f^cl4*Itl/C^iL.ytl 8ok©@Ik 

[0033] BUgBlHlSf«-?(*. «riBJSS*IB©±«Cia:W<E, 
^a/cSI^S^ or t»x J: 

[ 0 0 3 4 ] L< «. mFK7!cA:'3^©«. mriaii i 
(DAmmRzm^m2 ©AS*ffi«:AS*-rs5e©S'»©A 

+ 5- f *SJ:^.«:g[3lfc«AWS-t*. ^l©A5*®tc 
A«l/t:@Sr3#iS3t©«[SA,. SUfS[^2©A*iffi 
{CAWtriHl5T3tlS3fe©iKSA, (fiLA,>A,) 

BiriajgiBStg©®»f^**n. B?iBia?»©raBi <ff 

^) 36*d-C*>St#. A.-A,/2>d. SCJfn = A, 

/A,©M#^;5>fcurc>5. 
[003 5] */c. j?$ L < tt. ^ 1 (oxmrnicxsi 

0-C|El*r3ni3fe©«[SA,. Sa«^2©AJWH«cA 
S4L/-C@Sr$ti-2>3fe©jS:gA, ({BLA,>A,) «, mT 
§BSIQS^©@9T^:eii n . m§&mmMSS@<omVrmifi n 

8!rfB?«©rdiiiB (f-^g^) 36Sd-c*i>i*. a, -a, 

/2>n. • d. Rafn = n, • A,/A,©l81iS**fcL/ 
[0036] 

[f'Pffl] ±j$©«lBS«:J:»). *«?8©0«rJR^3:. mm 
^^^©m 1 ©AS*M (JKWIS*sS:We.n/cPJ : ^©M) 

icxmLxmrnfi^t, m2<oxsim (Jss4P;&±ig*s 

»f-rs3fe<i:©, 2o©s^c2,j^s^©3fe:&iag^}t5j-r 
i>. sws*. raj t TRj tx^mj:mtKicmsL-t 

SCitcJcO. S^lSJ:m2©A«ffitcA«-r.5S'*© 

siMft^«:i5i-©^^^$tt (mm^mm) xm&^ 

fiSSn*. SBJS«©®jT^Wt3i*^.CiCcj:-5 
ll2©AM®«:A«l/ril5T$tl.5:Jt©jfig«riglll 
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[003 7] mmm^ (.Rz^yximmmmm) m 

10 03 8] «figJ«3n/c7l6 (A^RJ/A.) ifimiiD 

lrS-< CitCJrO. —:^a>i&^ (A,) OWfe«. HllfS 

[0039] *:^Bj©Il!)f§R-?^5rfflt»fc:5t^^ig^gM: 
J:i\iS. m 1 ©3£A:^^S*>?>±gB<Z)m 1 ©AliffitcA 

j:-ox±^msni>. ±^m$titcyt (a,) «. mm 

[00401 *^?«©@»rS^«rffll»/cfl6<Dit&»jfii? 

«^2©ASiM*«C»:»WiCitcJ:»3. 8ftt©?ftfiS^ 

[004 11 ^(c. |5i*T«^*@S^5:fcJs{>©@e««l 

gp*i9:Wfcii^«:». ^a©jSS©7tA5^3t^g{cai7E 

1#«:jgfi^«5fe©-5^^. SjS^SPJ (A,) <D^(c1tt 
LriS?g»tJ{*?T^ liJjffrJB^©^ 2 ©AS4S 
(mm) (C:)1£*sA84-r€.«fc^«:. iHiea^SPfciOlHlJf 
^^=•«raiIt-J: ^ KHfeS Hi. §^fe^gtc^M©»S© 

[0042] 

[0043] (mmm i)mi ( a ) li^^ia©^ i © 
sos«>«{ctew^@jf^^^3 o©«fiS*s^-rfc©.t?**. 

m limits tixi^i. swMitt. ssiEiiyrw^F 

dCjitJUm-C^i. S.SimHt. ®J¥*S5 0~3 00n 
m. L < » 1 0 0 n m^f^tllSffi^a}©?^* 

2«. f<ise«)K:«;</7:^*5m»e>n. ^r^^<mm 

[0044] SffiS 1 ©ts^-j«©?Kl:«». Jf * 0 < «. 
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W^j:HFr3c©l45:tf''C^i t /c||g± 1 8 0 e©[eIisK:*t 

HI (a) {c^tiTlJ. t8^^»»iE52-«Jg«li{C^ 
Stl. gf^©^«. 0e©<!:C5T?*S. fcoife. 

Tit©je(*ttc ntcis^n^ €©-c«^cc>. 

(0 04 51 iXtC. C©|5IJTfR^-3 0©«)f^?S:Hl 
(a) ?:#fiBL^c*5e,Ui?«t- 01 (a) iC7jk:Btli> 

m^m^ 2 ©±7^*^ 6 . 5.sim i tc a , ©3fe*«ft e 

10 0,rA*JL./c^-^. li)5^^^P3 0tt. St*M©IeI»T*S 
Ur«tE-r2.. C ©<!;#. K>:@«f?n-50»r3t© 

ftga«. Tia©^ (1) r^sns. cc-r. mfft 

aW. lHli)f3t*iffi^S©^^<!:)5:-ri|-C&S. i^. J^T 
©at§6-Ctt. li>c©il«r)t«:oi>rSil8r*. 
(0046) 

sin0, + sinQ! = Ai/d (1) 
Ittc. |51!>f^^€r3 0 y ^ n-iea (Littrow mountin 

q) ■T'Slg^tCC*, AWft0,,i|51t^ftai*5ataf^O< 

20 i&iamice,= a = d, : yhn-ft) irtitf. 

(1) J:0, 

sine, = A,/ (2d) (2) 

5glig©SBHF«9tc*)n«. lEl5f;5!^*SiS< . aJrSft^ 
©<l:)i£«S#efe*>ii?^V». C©^#©T"C. ftSe.TlpI 
»r^^3 OKAtiLfcjfctt. jggA,«:j£D/c|5|$Tfta 

^iiwsn*. m«. AS43t*s»sA,iff^©ffi»© 

iKfiA.. Afc. • • • ©3fe^^^■Cl^^Jg■^, S<j©jS[ 

30 (00471 — :^r. H 1 ( a ) tcfij^lir. 2|«S«2© 

1 tcAS*r41©^*#;^-5. •<RgA,©3fc«. 
2©affi3 2tC^S*-rAS4U. j8?8S«2tti-C. ftS 

0.' -csMMi icAit-r-s. mmmw.2<omvrm^n 

i-r^xt. c:©i*. ftse,' &af*©M«&«. 
;l'©aiij3&»6SC (3 ) ©J: ^{c«1f S. 
[0048] 

n • sin©,' = sin<^> ( 3 ) 

40 (4)-C«-tt4. 
[0049 ] 

A,' =A,/n (4) 
SEo-C, «fiA.' *JaiSA,«:3IH8e)«:«S^L<. -e-UT 

Ai^ft^^rSJR-rSCitCJ:*). SSi® 1 «: J;^2ISa 
«2©*-C©jeSA,©*©@»f«. 2iaaig2*^$ 

J:jl^igSA.©^©ll5rillSfl«3K:|got>©i/5:4. Is) 

50 */c. *S^}|}©Jgtt«r^*H*«:JBfiJE-rii«. lllff^T 



n 



3 0tt. 2S^sA,{cs^ur4>.. ^mi^^icsnn^^mn. 
i la) t;»5e4$14=&^^•r 2. c i tc 

StJJJtl*. mt*. 01 <b) iCTr.tJ^'jUV^}XM.Vi. 
<W^tt©SI§»t*2 1 «r>-®3 1 M:*gTj»*SiJEPU-ril 

[0 05 1 ] coj: 5(c. ^mmmicj^tut, ^^mifi 

SiJEtJ$nru4® (JSli® 1) ©«IIP5ffiK:A«$#i4 10 
1? , 1 2 oW±©?«^g^«:ipJffl oifife/j:|D|SrlR 

[0052] (^«42 ) BI2 (1. 4i:^^(D02 (DSI«& 

misi^^^^2 o*^o-ri»s, mtfx^^2o\t. mm 

S<S2®Sffi3 2«:S«Ei5ihJli4?:«^Tt»S. ^©ffe 
[0 0 5 3] ifcie (3) 3!>»6:0^*>€>J:^K:. -flgtc. iffi 

&K^<o^immmw.2<DmMZ2 (4 n (cASi-rs 

3B^S«2©i*J*£t6U-CiSSiKi«:ASf-r 20 

3 ^ct. s§9«ts2<3!)iiffi«:s*f 

I55J1:)K4*4>^>W-C«ffi4 1 if iCiJcj:?). 

[0054] ®s A . (o^ifi. xmn e ,xmMm \ «: a 
s*i/. iHitfffta' -ciHisfsn^ti^jctt. ^ (1) tm 

«ltC. < 5 ) €r*/c-r. 
[005 5] 

sin0o + sino!" =A,/d (5) 
CC-C. jKSA,CW6*«iSWKirilJr3n-r«:^-CiS 30 
«SnS!&:6«. «SA,©0Sr?l£CD@»rfta' ». '.X * 

n, • sin0 ' =sin0 

SIB^B5®tt"«:ea«-S5t©^jRSA/ tti^S; « 58 

A J ' = A ,/ rii 
U-i-n. n,= A,/A,-CA-5J:^«t)S5f^n,*Wr'S 
2l8«aiB5«:ffll>. 0' =0. (=0t) i^jr-Si'^tC 
AS4ft<^'?:iSgprSCiCCj;D. lilJf tS^ 3 4 K: AS4 b 
fcjftS A , <Wfett. ^ 1 (DlliSfiai©@*f ^-T- 3 0 «: ASiJ 
b/c«« A ,©3K**@!»f 3 |S1«(D|5]«tJS!i^S 

c/^Tfei^tt-cusfsn^,, 40 

[006 2] SBjSig2tf tC)S^W5AI4?1c©«SC^W. 

(3) SCJf (4) T^S. 
[006 3] jSfiA.©3¥;*iftea>-Cll»f^^3 
4®±B5 UCAWL. «Sai5tt>4:etSSL-CStlMl 

^SW^ns^m*. IIJSFS2fiftHjL/c©<tP)««:, 

t>T. ^SffliieSA," = A,/n,aCJf^ffi«SA,.' =A 
./n,= A,«:-3t»-C. S (7) *Jja»)S[0<D-C. 50 
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*iC (6) **/cl/ri»4. (iU. A,>A,t?*4il/t: 
[0 05 6] 

sina" > 1 (6) 

AWfte.W'J hci-ft0,-C*?.«^(C«. ^ (2) *i 
fiSO tiO©r. ^ ( 6 ) tCSC < 5 ) SCJf ( 2 ) %R\-r 

(7) 

[0 05 7] 

A,-A,/2>d (7) 

jgSA^Siif A,*i±s; (7) <om^.^fyiciyX 

C*i6©j^g©*i^fi3tifc3tA»liI*T3R^2 0 
(SfcW3 0) (CAWLfcti^, j&SA,©i6©**i@ 
»T$n. jSSA,©)fe»:^SS*3n.5, 
[0058] — »fi A , ©JfejJSIiUf JR^2 0 ( */c 
0 ) ©li®4 1(32) *>e.Asii/fc*i^K:w. S 
l«S4g2 ©ffiSr^n i6«;^ ( 8 ) 
n = A,/A, (8) 

[005 9] (mtMma) -XiC. *^BjCD^3cr)|li60!l 
©HDf^^ 3 4 tColi-CH 3 O fj:^ ^Si?S-r 

PJrSff-T- 3 4 {C*Jl»-C tJ. SWM 1 ®±ffiK:S?B«g|S 

5 n-ct^s. -e©f6©-iswilii««l 1 -csii8L/c 

lHlJf5R^3 OilSl^-C^-S. 

[0 06 0] ifiSA ,©5(c*i3®Bj^gJi5©±M5 1 tC 



[006 1 ] 

(10) ■C#;S.<&tii 



i©^i^{i. ( 9 ) -C 



(9) 



( 10) 



A,- A,/'2>n, • d (11) 
n = n, • A, /A, (12) 

C i «C J: 0 . tS^M <fc 9 3 ti^-^rj: i'?: 

[0064] (mStm4) S4 {i. :$:|%Bj©^4 cDHJfe 
^©lHlJfJg^-3 5*>T^b-rt»S. leI»rSR^^3 5«. SS?B 

s« 2 ©SB 3 2 «:jgi4E(ijtj!g 4 ^{fit . wicmmum 

J15©a®5 1 {cSi4l%±li6*Sl:triiS. -e-offe© 

,*,tisiife{« 3 -cmm Ltcmifm'f- 3 4 ii^^-c* 

[0 06 5] C©J:^nt«lfiK{cJ:»3. @»f«^3 5©± 

E5 2RiyfTS4 1 '^AWf •5:)e©JK«?rJfx.. Sli^J; 

[0 06 6] (ll«SW5> as (a) RCf (b) «. * 



13 

(a) «c5%$nSJ:5k:. mtf. SI?9S«2tt, Slfr 

SA' =A/n, (k = 3. 4) -C|5I»T$*a-5/c«>. 0 
*fST36«. «®3 2«:A«^S2oc:>i^g^l^ (A 
= n.A,. k=3. 4) ©7t^:|plST-r5Ci*s-C#S. 

mm^m 5 *>i5i««:. n . <ou^mfn , ©sc^ 

ffi5 l(CAW-rS2o©ig^S^iS (A =n. A.. k = 
1. 2) <D^imiff-fi>Ctfji-C^i>. g/j:SiS»T*?: 

w-r5»»tt2o{cffi6r. 4fc. ii^stcjecr. 

[0 06 7) 05 <b) {Cn^3*ail3*rJR^3 7tt, S 

BJSffi2 <omm 3 2 {cSI4E<iil:)g 4 ^r(i^ . MtcSHjg 
S@5©^ffi5 l«:S94Ei5JhJS6«riS:Wt:(,>^. ^©fft 
©*«@«t3R^=^ 3 6 iP^-C**; C ©J: ^> &«fiJE«c J: 
•3. ia»T^^3 5©±S5 2S(ynFli4 1 --AM^-2>^ 

®3 2©i-%6*>— :*w:©*iS:C:frfc J:i<>. 
[0 06 8] (5ijgcai6 ) yctc. ^^Mo^mmm^f-^m 

[00891 06 it:^^m<Dm 2 «^^sfl«^©@^f^^=• 2 
0 *fflt»fcti^©3fe^^is?^©flifiss-c* s. mmm 

^B. c ©ftfek: , ±^<Dm^mic*s» -SIsHJf ^-^^ 3 0 . 
*>t«3 4-3 7*fflt»t:*>J:l». @«T«-7-20. U> 
X7 , ^ 1 ©A:t»7 r -f 1 0 . RC/H 1 ©S36:7 t -T 

^<Tu-r 1 2«'; ^o-Eg3n■cl,»-5. m^i^2 

0. U>X9. m2©A*7T-^-'<l 1. RZm2<DS 

2 0 (ommm 1 -c^SWS 2 ©A;b7 7 

1 1 tcS< fc26©fe©-r**. 

[007 0] mi©A:^;7r'^>'<l 03!p6tUI=f$nS3fe 

x'^c^ h ju^wiwt-ct,**. 5SjS?fifl'j©«g^a3e 1 

4K. ifiSA.. A». A.. SC;fAa©;^-^i' h;l/RJt»?& 
WrS©jg?g«-C4>9, gjg?giiJ©j«?S^S3fe 1 5«. 
jfiSA.. A,. A.. Rt/A.©©X-«i' h^UfiS^^WT 
'&©{K&^-C«'5. &.r. ^iKSffi©»g^«A,. g 

&Bffli©2«s^ iA.t^-rcitc-r-s. 

[007 1 ] «T. 2|s:*?B©3fe^^?fiSS«:-ou-r. ^ 
©ai)ft«:SiHjr-5. C CTJ3:7fe^«g©SftfPK:oi»-CSi 
B^f SAl. ^©A:>3<!:a;^)^j2(CTtlli. 3t^&S©«) 

[0 07 2] ?SJgA.-A»-CiS[g3^m$n/cit«. ^1 
©A*7T-f''<l 036>?>aiW3n. U>X7{CJ:-5T3 ! 
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'J > - h $ nr . ihJt^t 2 0 ©JS«M 1 %ssw/ct8^ 
SI 9«:AWft0o-cASi-r^>. mmm^2o<DKmm 

I ?riaw/ctS^ffi 1 9 it. 3Si6gffliJ©?g2Slg? A , ©igg 
^SiKl 4«c»L/-C. lHlJTS»©iS(,»«S^|jEfi6*?:W 
LTt^S. iSSA.~A.©5l£«Se (1 ) ccejf-^-cjg^g^ 
fiftS*!. |}i:<fU>X7?r^LT»l©§3t7 7'-Y>'-cr U 

1 2©^h^*a©it7T-^-'-«{cSI^-r4. 06{c«. 
j«^gA.©*«:-PC»-c«^e!j«C7r3nri>S. C©J:5 
CCUr. iSSA.~A,©3ttt, H^mf^m^tlX^^Vr 

-^>'<TH' 1 2©&<^3fe7T-^v'^•*>?,^ll:^gns. — 

SKSffJ©«SJg|A,©?ftS^S3fcl 5»3:. 
(7 ) ©:T:^^*j^jgL.ri,>s©-r. 1 ^^i-tfc 
te^ffi 1 9 rwiHiKT&of jgEfe»tJi § ti-rtc^sst 3 n 
s. ^si#$n:tjS[SA.~A»©i!6w. u>x8*/ru 

[0 07 3] m2<Dx^7 7^^<i lifi^mm^titcm 
ss^sjeisw. u>X9ccj:r»r3 'jy- hsn. ig 

5f^TF2 0©SS4ES±li4€:^W/cSS4 1 {CAS*^^* 
-CAS^-rS. MBJSS2©®!lf^n«SC (6) «r*fcU 

■Ct,»a©-C, 2e:g^A.©iSS^fi3fel 5«. jgBJS« 

g^JtJl^n^., iffi«:»U($*a}fcS^©?SSA.~A.©3fe 
U>X9*/^C-cm2©S3l£7T -<^-«TU-< 1 3© 

s<r©3e7r-<>'-««:)e^sn. m;t»$ni. 

[0 07 4] |aI5rtR^2 0«. tg^PBd*!. M^ii. 
iSlr-m^Wlifil 2 0 02|!:/mm-CS)2>J;5^c^U-Xh* 

(blazed) |5ISr*8^*fflC»S<b. @JfS»*©lS(,»fc©i 
)i-5>. mj*. 5St^SffltJc>jg^s^A,*S0 .8 /zm^. g 
■&&m(Oi&&m A , *s 1 . 3 u m^-C* J: ^ Jtcjg:g^Jfi 
*©3t»iS**?f a?BS«2 ©SJr^n 

1 .5~ 1 .6«:gg:^-m«J:ti. c©Jt^. ^1©A:^ 
yr-ff^ioffi ^m^m^f- 2 0 '^A«-r*3K©AWft e 
.«*fj3 oe-c*»3. i52©a*:7t -/-'^i i*ie>iajf 

^^2 0'sAS*-rS^t©AS4^ltt*fj5 4Siii2,. Sl§ 
«fi2©«S<!: L-C«;</7X-^SBj«jBg/ii'®g|B|^;jij 

[0 07 5] C©J:-5«:. :$^Jg{fStcj;n«. 1 o©|3 
$f^^«:fflCi^t:<!:tCcfco-C. 2 -^©jgfg^nij^fja^ 
©iiSl^3fe^^jg^g*»5CiJ!»s-Clf-&. BP^. AS4?t 
©» Aa5t*s(g < . fl-ojEl »«JSlH«fi»t{t*tf ^> C i 

[0 076] (*S60!I7 ) ;>:tc. 3|s:^ia©*> 5 — 3©|| 
Jfe0««:j:S36^^»[igg«:oi,»r. 08 (a) sex 

(b) i^mLUififD^mT^, 

[OO77]08 (a)SCJf(b) {C*iC>r . @J)t«^^ 
2 0. U>X7. A:^)7t-<-'<1 0. RZf^^-yy^^^ 
1 6». ha-iEgStirc^*, S5iaR^2 0«. 0 

At*-r436«C>l*U-C. |51»fS^=^2 0©«iiSSffi ( l 9S 



(9) 

15 

AMft?riatP-rsc<!:*ir&^. ms (a) imm&m 

ie^<D«l)i£-r&0. B!8 <b) (2SiS^^^(0ili[gileA, 

ll!(f^T«. CCDffetc. ±KE<iDStJSfiaj«:43W-S|5l 
»f3S^3 0. Sfc»3 4~3 7*fl|(,»Tt>«tl^. 
[007 8 ] |Jl±©<t ^>tC^J5S3n/c3fe^^2S^g{C-^ 
WT. ±fBS7. 138 <a) SCf (b) *#MU 

Jtc*s6-ecDSftff*sieB-r-s. 10 

[0 07 9 ] SB (a) mf ih) {ClJl,>r, jj^SA. 
~A,-CjSS^S5n/cife«. XtSVr-i^^lOtf^hm 

wsn. u>X7«:J:or3';^-h$tir. ia»T^^ 
2 0«:AW-r4. 08 (a) ©*i^. ^jfiiSSW. A 

S?3£AiisiJr^^^ 2 0 ©SSiMl •l-S:{-t?t.f8^S 1 9 (-c A 
S#fte-CAS4-rSJ:^«:ffig3nri»^. AWft0*i0 

.{cati^oi»i*. «sig?A,©«g^m3fci 4«. HI 

J«R^2 0«:J:r>-C^l^lHlSK)!i^-C?gS^tSj^*xS. A 
y 1 0 iS:)^^ 7 -^--^ 1 6 i(iR«L.-Cffig$ 

n-c(,»s/cJ6. (2) r^to^nsAHfts. ip-b'; 20 

^2 otcit-^rs^f^n^ciJife*. iSfiJaA,©36CD* 

[0080)08 <a)-C. A3*ft0 = 0.©<!;*K:jg 
SA.cD5fe*sS3fe7T 'f-'^l StCi^^L/rCifci-r^S. 
0Jf3R-7^2 O^mWmU 1 7 «:<J:«J5B#it5^rS]tc®iJ> 

j^SAb. A.. Aa©3t«:)lB;XS3fe7T -Y^^'l etc 

fe^s-eiciiit?**. 30 

[ 0 0 8 1 ] y<CtC. SS{SlBJ©a?fiJ^A,<DjStS^®5fe 
7(CJ:0, AJH*K:5^br@*fSR^2 0*iiil-rJ:'>ec 

iHi^s-t*. 08 (b) iC7Ti^iM>mi<cmm.-t i>. cntc 

AJ4A4>-CSM4 1 (CAS^L. i^l%jlJi4Rt;j&q§S 
5», i&^g^fii^l 4(D^<!:|g|«l«C. lil 

»r3E^2 0«:j:-,riBl»|n|»Ba^-C«&»tSl3ti4. ± 

j$L?c:©i|SI«ic. li^S^SPl 7 «:<!:•:, -CASift^sli 40 
©fiCilCior. ^S<D?gSA.~A.©7lc?rS?fe-7 

•5. 

[0082] W±©J: ^)CC. **JgPS{CJ:n«, 1 
ia»^-?-*|5Ii53-frSCitcJ;-,-C. 2r3©jKS^{c*$ 

stc. saswetcif^. m2©A*7 7-/-'<s 

Cf^2©S3fe7r-f'<TU-/J&ii^4j2>S3WAj:t>. mfg 50 
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ffitCjCoT t>||31 dnplenent) "C**. 
[00831 2|E|5JSflaj'C»Il»r«-?2 0«:@e$ti-5fi«l 
«r^lffc*i, A:^7r-^-'^•l 0^53fe7T-YAl 6?ri^ 
lb§ #4 c £ «c J: ^ r fc|pj^©3S!)^4^if 4 c i *s-c # 

T 5^ X - 5^ I ^ ^. C i {c J: 15 II31-C # -5. 

[0084] t£i$, :i^ms&m-c\tmtfTm^2 o 

Stt?8bfc*J. m«. lEl»f«^3 4XW3 55&ffll,»fc*i 

^«:«. 2-o©jSs^/ct:fc^c< . M{ciK©jgs^«: 

i^tCO .8 urn^i. 1 .3 jum^t?©^S!@!©^ 
[008 5] 

[»l8©5aift] JJU:iS-</c<!:C5*>^§g63{>»«cJ:5tC. 

■if^^^m^tikt. lo©^^^-clgiS!©iS2S^{c>Ptl.T« 

4C<b**-C*.S. fiH±-C. C©@*T3ft^«-fflt»SCi«: 

^ C i ©-C * 4 j^^g «rffifitT ^ C i *s-C t 
•5. 1tfBt©|5JST4S^€rfl3l,>Sj2^3W/j:l,j/tto. 

[01] (a) (b) ». 2t!:|%^©^l<!^l£&0!l«C 

[02] '^mi<omz<ommici6\f) i>msx^'f-<DmiSL 

[03] *l%IB©»3®3US«>»«:*jWiHJf^^t©«ja 
*^-r0-cabS. 

[04] *?6|l3©m4©|«feffl«:*iW*ll*f3R^©«(i5i 

*^r0-c*^.. 

[05] (a) SCJt (b) «, *ffell!©S5©jlig««JtC 
*iW *lHl»f JR-?^©«fiS*inr 0-C * S . 

[06 ] *lfel«{CJ:S3fe^»?!g^a©«/iR=Srii^-r0-C* 
S. 

[07 ] «gA.~A^©?8[g#fm3<6©;^'<i' h^l'^flj* 

[08] (a) (b) *^?g«:J:S<>^ — D© 
3(c;^»jS^S©««c<&S^T0r * 

[09] mw^m<omssix>^fS!mm^^7j<{^fm 

[010] St*©|5]SrS^^©«fiK«:^-r0t?*S. 

[011] S£3iE©3&&^>a«s©«i«s*^rs-c*4. 

[|?-^©giBj] 
1 

2 mm^WL 

4 MS^Ri^ilJS 
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7 U>X 

8 U>X 

9 U>X 

10 ®lO[)A:t^:7T^>'^* 
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* 1 1 'm2(DX:by T -(^^ 

12 mKO^^yr^^^TU^ 

13 SB2 0S31£:7t 
* 2 0 @«r«i^ 
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